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(54) [»«a««H «*fp94rae«« 



[Kl] *»7i^-AW<7>5g^S:(B:«Ur*S*i1»tt|q) 



f ! 




1 

£ # <7>*6flP U"</u«65E3MS: t . 
fflrlB*^/*t**J*#«:^ J: t) Jli : 7 u-—^ £^JS: £ix 



(2) 4^§|ip9 - 5 4 6 0 0 

2, 

IB7^W7I/-AT-fc5*»3it7^A 

35 *> s ^ ^ i^^is l r -t z> *t¥S£ 

£ ^r^rffi U ft: C <b t -t S*^«F#Yta«» 

go 

1^7 l/-A^7 l/-AT'fc5«f 7 U - A 

£ <7>7 U'— A^sy^&fcj: ^I"J^ix^#7 u-ArTi: 
5<? i^-^tco^T^^^n/t^;*^ h/u»*Ff^7 



3 

t-tZmmms ifctt 9fB*<D#*:fiF*<fc:aflr 

7 u-Ms<D^m^m^m,^^i}m bra*-*-* r 
ftaflr»«. 

<t *T 8 * fc Wt 9 E*<D»*»#flsa«K«. 
i:«r»»i: l 4lE*<D**»#{tafS««o 

«^-T5W*jh, s, 7, 8^fc^9^^-rn^tcta 

[0 0 0 1 ] 



(3) ^i¥9 - 5 4 6 0 0 

[0 0 0 2 ] 

tfli, — J&tCCELP (Code ExcitedLinear Predictio 
n) tttet'CDi&Z'y h u~ h^*^»#flS*^33SttJB 

/<? Tti, M. R. Schroeder t B. S. Atal£;<D "Code-Excited 
Linear Prediction (CELP) :High-Quality Speech At Ve 
ry Low Bit Rates" in Proc. ICASSP, 1985. pp. 937-9391*1 

[0003] L*»U ^^^ii»«*:rt«o«t 5^iS*S 

ffc, M6¥10^, 0 l-P- 7) 

-20 [0 0 0 4 ] »C E LP*Si8ffl Lfc 

»i.^tp f 7L/»^T^5^*l 1 7U-^t^$^^|IJ 

^-r^c tit, *t»7u-A"c*>n«, :«f7^ 

-AO*]*iH^fcfBH|.(oip(7>|»»^ay»«r (LPC:li 

near predictive coding) ^Sa i £r 

a i ' = a i * g i (i=l, n ) 

<D£ 5t-ttlE-r^o fc/£L0 < g i < i T-&5o 

2S^^#ftti^^^#-i|ti^^l&^ff#-^^b, lpc 

[0 0 0 5 ] 

^CELPf^fll if7l^-A^LPCM^ 

^ [0 0 0 6 ] C<7>*0!te±ffi*'»t£#B LT<&*ttfc<> 

ft ^g^rti^-r <& C £ T-&£ 0 
[0 0 0 7 ] 

[»H*#a:i-S^:«>o^«r] ±IS*l <on m^m^rr 



A { c o ^ T * * }f 3£ $ n ± fa $6 » u / v & ft a 

[0008] *fc, Sftttoic^^r, 

[0009] o tzmm^x. v , mmm-^com^y 

it 3£ * nfc*t* * J3 ^ h frftVr'* 

[0 0 1 0 ] 2 CD g ft Sr^jS-f 6 - 

[0011] £fc, iitS co et o tc£j&£nfc^/#^F£r 

is. 40 

[0 0 12] ^^^U-AC0®^ff#-(C^^-«(D 
[0013] 



5 4 6 0 0 

[0014] PUtCjo^T, 70o*yi 1 {CA^^ 
[0015] Jt* l 3(i, £E7i/-Ar 

[ooi6] ■r&fet, jt^u^^jttfasi 3ii*-r^ 

#BK/h$iMilM2 Sr-tix^fnNO , CO , MO \zM1tti 
i^fSo <M;tfi£, NO = 20, CO =95, MO = 6 

[0 0 17] Z<DftMX'yi/-J±im-%fr^J3£tlZ>t, 
#t : ffU'^<^*t3t«5 1 3 IS^X 2 bl^^T7U-A 

5? -R *:«-*-*- 5. Wili, y u-J±*m*<DV?y 
\>"—J*b'$.^<D*)-fy A tCMr*^f <z>a*!7 — «: 

SWL, ^(DW-^m^y^- A/^I7-R^tSo — 

R = 5 * log (x 1 2 H h x NF 2 ) /N F) 

xi ;A^<f#M 

[0018] 7 Ix — A/^!7-R^^tH^n^ *ffl/ 
^^*t«» 1 3 tem^X'T V^Z c *5j:t^2 dr*m^ 
iXR<M2 ^3J;^R<M1 ^r^J^b, M2 >R>M1 X* 
&>Zl\tX7 L yy 2 g (C^fTUTM2 =M2 ^ R <M 
1 , M2 T*^>iX{^^-r yyi e (C^^t Lt: C T*M2 = 
Ml , Ml =R£-f£ 0 R>M1 , M2 "Cfcttli 

Ml , M2 <Z>SXl2fTfe:b>fc^* ^LT, Cttbo^JE 

feaa^JHT-rs^:, ^f$'7 p 2fl:$fTLmT*7t/ 
-A^^y^c^r^y^ y^y hts, "#-to*p*>, R£ 

Ml , M2 h&VcMX^. Ml , M2 ^^tth^ix^^y 
- A ^ !7 - (D^yjsffido J: 15 - # g (c/h * ^ffi ^ * <5 J: o 

[0019] ^ 5 LTM1 , M2 COM^T^^t^S ^ , ^ 
r^7 p 2hT-7i—A^^y^w^r)y hffiC3fl«3e»L 
(Wx.lil0 0) t£*Lfca»5*>£*iJ5£U Sfc'8LT 

^N^r^O^Stti^U, b^^CO^^x ^^2 b {Z.M 



/HNT£M2 tCj?£rU ^b(CMl 1$£T$M2 SrfflJBHttfc 

^LT\ iilS^T 1 5/^2 b-2 j (CI J; 9, BU^L7l/- 

R 91 "CI* 7 U - A^' 7 - R or# @ {C/h ^ ^(|M2 S:Jt 

[0 0 2 0 ] ^/JS^JSffl 1 4 12, ±ffi*8* \<"<fr 10 
t l£, mtT^L— Ai^7L AT^5^it7^ 

[0 0 2 1 ] *^/*6**J3£» 1 4 tt*"f ^ 

fi^tl a a = a 0 , m = mO , P re= 0 lc;fcJ»jR^-f 
aO = 0. 5tC^^-T6c ^ 

[0022] r ot^flT-;*^ 3 br*7u- Aft-g-a* 

^ ^-^^flfj^^^^irtc^ij-r, ^rix^ixo^r7-p 
l , P2 S:»ffit5. - co/^-^ff^^l^^^i^^^ 

feJct^ft^CO^/rtCO^T— BfflBBWft a 1 , a2 

^fy^3d^^r, JiEJt* u^<^*t«sp 1 3 r*S 

p = p i — N 

a = a b s ( a i — a a ) 

[0 0 2 3 ] y~7Z e {C*5l^r«^£K3e*<7> 

^E— Ka**!**— K " 0 " T*>£ 3&>*J**~ K " 1 " r- 
*>5*>&ipJ3£U at^KO" T-^ix^^T 1 ?/^3 f 

k = n a + m p — n m 

<fc:J8, nO SoJCtFn 1 nO =13, nl = 5C 

[0 0 2 4 ] *^/*g**|5£« 1 4 13, &(CX1r ^3 
i «C»fTUTr.il-r 8 ±IE*iJ5e«iRk^k< 0T^5^ 



4$ggip 9- 5 4 6 0 0 

8 

^1X^7 ^7^3 jT'Fi =0 ^ I, — #k < 0"Cft(t 
*U«itf*- — K£¥U£LT*t kt-F i = Uf 

£ e tit, ^r^-/3 1 - 3mCi^)7 U — AOftl^ 

^T^3ot8ft7L A^-K^i^-h v (M 

ode = 0) fcfcffU |*#&affl»«»a afc3E*rT 

IT ^rr-atT^ AO^E— K**^^— K (Mod 
e = l) t&TZ-TZo 

[0 0 2 5 ] fc*3, ±lE**<Z>ia«B8«Sa a «\ $1 

K^*j«*nfc7 u-A(7>safflBa«»ffi«: 

[0 0 2 6 ] J**a*!7-W-*«1 5Tfl _htB*J*/*i 

5oi4 (a), (b) tt^<0«-**i5fe(7>2 0<75firiJS:^ 
[0 0 2 7]$fefi4 (a) ^-f*»«c, ilBJt* U- 

ST*^ ^4 a lC*3^T# £ > h 7^ ^hlChO 

A^-FMode^AA^ilS^ h<hl WJxIf 

hi =-2) -rfc-SA^jax^^js (^r- 4 c) 

d) h>hl (^fs/7 p 4e) 
££rfTft 9o tit, ^H^i/^^^it^-FT^ 
oh>hl T'fctilih*lf^^>M, K 
T*^ni^h = h2 (C^^-T^o ^fch<hl X*hth\$=e 
- KtcBfl«*< h^2-Y>-^y^^h Ltt- K«r*t* 
^e— KfcSSE"**So ttr, ^f^4it*h<or^ 

^ 7 — P S: 
P = N+ h 

P = N 

[0028] — 14 (b) izTF-r&mi*. flF-s-fkffl 

1 7<7?^t ft-JS«5 7 1 (C*5l^Tff©^tbS7 

U — A !7 — P ower £ t> <t t- *6W 17 — P * © til -5 h 

^rPO (c^J^R^-r^o W*.UP = 0{C»fi-r-5o -co 
tt^T*, ^f^7 p 4n{CT7l/^A^7-Power^J;U { 



£#<0^$t^I7-P& 

P = P*0. 9fP ower * 0 . 1 

t-f&o -ftefr-h, V — J±<D7 U — J*s*7 — Pow 

[0 0 2 9] S6*LPC*3£BS1 l"- A 

<z>*r- KfciJSfcT, }?tft»l 7 COL PC«»»«fBJ7 
2fcJ: 0»bJxSLP c«*4rt>i:U:«l*L pc<d»||[ 
J&*fTfcfc>*x5o 05 (a) , (b) Iit0f|'**{fe0 2 

0 co fl&J * ^ ■** t> co X s i> -5 o 

[0 0 3 0] ftfi5 (a) (C^-T^^, ^v- s>7"5 
a (CTML SPLi £:L iO ( i = 1 , NP) \zM 

Mmz-rzo itLPcMAi (i = i, 

10) £:Ai =0. 9 1 £ bfc £ £ CO L S P SSMlt 
£Li i:t5o Cco^T-^^S bf^J: 9 

7 I-— A^fr — KM o d ejoJ:(J«7 U — ACOL S P#$T i 

1 = NP) 3&*A*£*tSt, ^7^5c 

S P Li * 

Li =Li * 0. 9 4- 1 i * 0, 1 
( i = 1 , NP) 

[0 0 3 1 ] — us ( b ) iz&-rj?m\*. LPC« 

f^fiy^BetifLPCMAi (i = l, 1 

o) (D^mm^m^Ai =o. 9 1 ^rts. ^ir, 

^(O^^T'^x j/^5f XWfr7 Aco^e — KM o d 

^ 5 g rit^- K^) ^ # O^itL P C^f Ai £ 
Ai =aa i ( i = 1 , 1 0 ) 

[0 0 3 2 ] ^fMl7ii, 7 U — <Us*V — ffWffi 7 
l£, LPC«»#«ffi7 2 £*«*T^5o 7 

^^Htz.Wu7^-^(Dm^<07 V — *a*7— 33**ffi£ 
iX»#{l2*nSo *fc$|| 1 LPCMa7 2r^, JifB 
A<DfE#GDL P C^£fcl3L S Pffi»^ff 

g£n#*-fb£nSo ^ix^(07 is— <n%. mm 
^J:t^L PC««*fcliL S p«»(©3(ctUffl[tt, 
ix*t/^-otl-*feJ:tJ!iiffLPC«ftwff»(Z)fci() 

fC*tC^fc*»^7-ffjS*Rl 5^J;«fLPCi 

[0 0 3 3 ] *fc»*ffc;a51 7 «t, — M<0^#^^f j'f 
7 3, 7 4 ^, KiJ—- 7 5 t, 

Of7 3, 7 4(4, ffilE»^/J**¥iJ5£fl5 1 4 



(6) 



4#|33p9 - 5 4 6 0 0 



10 



flML^rfl^tiy l' — *'*7— IH*ffl7 1*5£U<L PC« 
7 2{I0(C^#h)D, mfcJ: ^(Offi*T^5 
7 l^-A^!7-0»*ffi^J;rJ«L PC««Otf*flt«r* 

7 6fcJ;t;n»^T^-y7 7tcMt5o — *\ * 

-fHMBi sssjitfjrffL pcjftfssi 6ttiK«j#;b 

7 7{cet»-r5' 0 
[0 0 3 4] ±i5Sfiff-§-3— K* — f «|5 7 5 *5«ttJ«tr 

»*#w#fl^-*£ uria^b^i^ff mis— 

tl&o &tin—#;\,T*=i—<Sf7 7 X\t. Hjjgfi*(0-&;& 

^ix5o -fjfcfc^ ce L p*S;{cj:S»-S-<t:^fif*=b 
[0 0 3 5 ] C<75j;5**j=S;t?fcS^b, iSIS«-g-tt7 

-</KOff-gT*l4, L7^A(Dirfl{;teot7t — A 
^17 — R(7>*/hffl[Ml &£Xf- #BM/h£t^ffiM2 cO#£ 

m^frtzzm^i-^^Mfrm^zfrz c t m&5 0 -co 

<5 o 

[0 0 3 6 ] — ^I^L P C jt^« 1 6 tc£il^TI4, 

7WLPCM^W7 2fC<fc DftfeitSL 
P C«»S: t> L P C (Dtfjjf WftbJx5 0 ceo 

ifLPCMil ifLSPLi ^7I/-^L 

sp<oy-*ffl#fflfc:sejEU :mlpc«ci» 
Lfct>cor-^)-5fc^, :©*tL pc«»ico^rt) 1 
7 a ffl W to^r* (4 * < ^ Jffl M l- ^b/c s fit d«» h n 

■So 

^ [0 0 3 7 ] 1 7 tc*5^rf4, *?r/#6**ij* 

«1 4CO$lJ^fe^:(CJ^CT, lff7^A^7U- 
AT^niWt^Y 7f 7 3, 7 4«tlfn7 I/™ A 
^!7-ff»^5 7 l^J:t;LPC«»W7 2tC-£)#fc> 
So CcOfc^, 7 l^ — *Us<7— ff»^!5 7 1 *5,tU5L P C 
#*##f3f5 7 2 \Z$S\,^X%.m£tlfz7 U — J*s*9— $S £ 

vLPcffianti:, gj^m-^- k*-^«ij7 5 ^ 

«ttl<tr^^4>«f9l5 7 6 (C*5t^rSlfift-g-<7>3- Kif"^ 
5(? [0 0 3 8 ] — *\ ^7 U' — Ad«*ll»7 ^-A/co^ 



(7) 

11 

Sf^^^f 7 3, 7 4^t^n$lf^!7 
-fHS«l SiS^t^Jt^PL PC*t^»l 6lZ.$)Wt>Z>o 

-*3j;U<*t*L PC^Mt t\z* JbKBiBflMM- K 
[0039] LfctfoT, ii*^ -Mcoi^Tttifi* 

sraswtcBft^ar. t&T-%* zti\z.&9 
[0 0 4 0] **5, J^JbcDtftejT-tt, Jg^u^/Hftseffi 

i 3\zxzm^i'^m&M£^<7>i£$.ft-%imi 7tc 

[0 0 4 1 ] ±lBRWt?J4*t : a L LPC*63eSi5 1 6 

r*SBtSH«a a Srfc :7 U-AWLPCM 

JH^-fKHfiffi <M*.tfaa = 0. 8) KLTfcJ;t\ 

»t/^-fcj:tj«*« l p c«*o y - ^a»i 

[0 0 4 2] [U 6 tC/Tt^i < ^ iy — ^U^m 

l 2 £*?#ffc«Gi 7 b<nm\z.j Y X^v-t?^ i 8&^: 

1 3 , *^/*t*ipJSa5 1 4 *5 J: tm*ftffi 1 7 

t Ltli, 9 9 3 ¥m^-&^iSff ^^^^^^ 

b- 2 8 7 r»»aif*{c:fertS****e«afeco«Wj 

[0 0 4 3] ^ooj;5fc-f 5^£T% *r^^££ btc 
fc, / ^X>-t^7 1 8©ttlicJ:orij:, Jtf7i/ 

[0 0 4 4] C E L FSfr5ttC*3^T, h A- 

#*f'*7;*— ^ <t IT L PCWftSr/fll^Sia^fclL S P 



WB8¥9- 5 4 6 0 0 

12 

ttLPCftftSrJUtSCtCJ: !? »5 ^ £ 5. 
[0 0 4 5] ^ ^ic. Si<7)^i^lT|j:iSi^ 

tJ:^, B7t;i*o«j*o— ^j^^To 

flSffl 1 LT*t*«5i?#{fc;*15 2U *J*ffl5flF-JHMl5 22t 

«»*>r **2 o<D«9tf*.wu *j*/»t*49jsw i 4 
[0 0 4 6] (i2o^t^i) Hsu z.<D&m<n 

[0047] c e l p^^iftc^ vn-sHtztifumm 

^■f|5 3{cA*^tb^ e at»3 0l4, ^7-«f»3 1 
LPCMSfW32^ lfyfat»3 3t, a 
3 4 £ , *«7-f^3 5i:4:«tr^ 
6o ^LT, Jiffi^!7— *#«53 1, LPCffi«:tt-g-«lJ 
3 2, e^^-SI-WS 3*3«tU«iaifflfS*a*a$3 

pc7^/^y y^teisnsi £fcfci'<!7— wssn 

[0 0 4 8] JilE-frjS;^^ 3 5d»feWA*n/!:SIS 
*6#^^u*3e«|J4 I*5j;t/*6*1[*«I5 4 7 (c 
^^^xA^iiS* lfwt^4ifli _bf5 

t7-#f-g£f54 4 tCA*j£*L£o $l^^!7-tf»^4 4T 

!7— a*tH*£jh,> :oif7^i.^^-ll^7 
£ Lr^[gl2tc^:Lfct>^ctl^C^^^^tt, ^fc 

*t*^ !7 - otf^^ ^ir«i4ioTLfct)(?)^^i: 

*^«fflSn5o *t*u-^/HtSS|5 4 4 fc*5^ 

rtf»*ix5^l7-(*, SISf5#S:7 u-^^lfJLfc 5 
x.T-ff»LTt> J:^**, ^-§-^3 17 -«#«3 l 

[0 0 4 9] — JblEtt-g-ffi 3 0OLP C«»a-g-ffl 
3 2T^^^lfcLPC«fl Wita^4 2 
*5J:U 5 » : S : LPC«Sffl4 3lc^n?nA**ix5o 
(7>p^ : i 1 ^/$l^ 1 *lJ^^4 2"C(i, U^/Hf 
^54 l^^fett^^Wu^uroJtSfflSrt^^*^^ 
U-A^M7U"A^(D|lJ^tT^bnS 0 ^^*J^ 
^icte, ftJtBH3(c^Lfc^i:(^C^5C^^^n 
6 0 *ij3£l:fc^rttffl*ii5Saffi8l!BI)»HI4, 
L P ClfU 3 2 oa-f-jBS^SWWSfc-Cfcixtf^o* 

-So LPC««W3 2 0«m^LSP«^fc 



[0 0 5 0 ] St^L P CitS«4 JblB«#«B 3 

[0 0 5 1 ] afe»i**fiS;«lJ4 5fll Kiigff-^ft^ 
LPCi^4 3(cj: tJJtSSttfcSt^LPCflUkSrffi 70 

[0 0 5 2 ] »fl*£*«6 4 7 IS, ±|E*^r/*6*«ff« 

4 2o*y5ete*{cjsi^r, ±ia*#as 3 0 <o^my^;u 

[0 0 5 3 ] Z.<D& 0 KMf&Xtb&frb, £6^ 
^4 1 tC J: ^^(D^^ U — AtT^ffitC^/toT^I 

C0^I7»^^-{t:^n6^^t>tC, *6*LPC*5e*|54 

3icJ: Dtt«cDi8^:7 u-AoaricbfcotifL p 

fir, i^j«*^3ftiseflr#o«i*7i^-A^«iii 
[0054] -r**3*>, afifs#^ brefe*i»36««ffl 

[0055] u^^ot, ^{zm^^n-^m^hm 40 

[0 0 5 6 ] ft*5, &£^fi&3i$4 7I2#:<DJ; 5 

?gd?**.bixS. B9 (b) Jc^-T«j5«tt, 



4#§B¥9 - 5 4 6 0 0 

14 

*T*7\s-A.<z>Wi£mm\zteKX % .***a*ft«t««: 
n, r2 *r«fil!;«l**5i:W«:ISl?*(t#»c**^ f o 

[ 0 0 5 7 ] fc*3, r. 0)**WW:i:1B**JfiO^1ft^H 
[0 0 5 8 ] 

[0059] ^ftffl^&^T, ^jz/m^m^ 

[0 0 6 0 ] bfc**orrw3SW«c £*U*, 7i^-Af| 

[oo6i] — m<D%>mx'\*. *?r/«i**ij3e^s 

[HI©f*ftR«] 

[Hi] ^o^pjo^ i ossifcojgffi^a^s*^*?* 
[12] h i ic^ufcKfiojt^i^^^it^asjcjofts 

[13] H 1 ^LfcSSfiO^/Jft^J^WJCfcttS 



(9) ^|f9- 5 4 6 0 0 



15 




16 


[04] Hi IC/7lfcSfl«)»tt/<!7- SHSCSl5{C*3«tS 


21- 






22- 






30- 




[0 5] HliC^L7tK«^*6*LPCjeSfflJC*5{t5 


3 1- 






3 2- 


•LP C«*«*«B 


— h 0 


3 3- 




[0 6] «1 <7>^*(0^1Bo«^WS:^-t-»^rJHF#<t:a 


3 4- 




ffHS^tnl^n $/^0 o 


3 5- 




[0 7] mi<DmM<nMWi<Dm<n^Mffl&?T;-t J g-Jzn-er 


4 1- 




ffc«ftR« ostein j/^io 


10 4 2- 




[0 8] C(D^PJ(7>® 2 0H5fe(D^te{c:^^5 J g 1 ^if?^ 


4 3- 


■St^ l pc*S^ 




4 4- 




[0 9] 0 8 {c^LfeSSe<o*6*ift«|5^fl|j5S:flr!lS:^-t- 


4 5- 




0o 


4 6- 






4 7- 






7 1- 




i 2 - -y A^iija? 


7 2- 


■L P c4£$:##fS|5 




7 3, 


7 4 — -soe*^ 


1 4 "-^^/$I^^J^3f$ 


7 5- 




1 5»-*t*'<!7-ffaiE*S 


-20 7 6- 




16, 19 -ML P C«t3£9|5 


7 7- 




1 7 -W-S-ftSB 


8 1- 




i 8-;>fX* + yt7 


8 2, 


8 5 


2 o-w-S-flsW^EJe*^ s>7- 


8 3, 


8 



[0 2 ] 



[09] 



(start) 



t 2a 



initial value ; N = N 0 , C = C« 



(dB) 
N : *ffrU"<Jl> (d B) 
C : 7U-A*'J^ 

M 0 . N 0t Co ;4gtt& 

L ; 303c 



input ; R- C^7l/-ArolW/^-+a^/(7-) /2 h-2 b 



h 



c2c 



c2d 



r2e 



^ R<M 2 ? ^ — > ^ R<M| ? ^ 



M e =M| 

Mi =R 



M 2 = R 



'29 



C = C+I 



<: 



'2 f 



-2 — w Y 



C~L? 



> 



2 I 



N=M* 

Mt =M 2 =M 0 
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